Sleep has been demonstrated to improve consolidation of many types of new memories. However, few prior studies have examined how sleep impacts learning of face-name associations. The recognition of a new face along with the associated name is an important human cognitive skill. Here we investigated whether post-presentation sleep impacts recognition memory of new face-name associations in healthy adults.
a b s t r a c t
Sleep has been demonstrated to improve consolidation of many types of new memories. However, few prior studies have examined how sleep impacts learning of face-name associations. The recognition of a new face along with the associated name is an important human cognitive skill. Here we investigated whether post-presentation sleep impacts recognition memory of new face-name associations in healthy adults.
Fourteen participants were tested twice. Each time, they were presented 20 photos of faces with a corresponding name. Twelve hours later, they were shown each face twice, once with the correct and once with an incorrect name, and asked if each face-name combination was correct and to rate their confidence. In one condition the 12-h interval between presentation and recall included an 8-h nighttime sleep opportunity (''Sleep"), while in the other condition they remained awake (''Wake").
There were more correct and highly confident correct responses when the interval between presentation and recall included a sleep opportunity, although improvement between the ''Wake" and ''Sleep" conditions was not related to duration of sleep or any sleep stage.
These data suggest that a nighttime sleep opportunity improves the ability to correctly recognize facename associations. Further studies investigating the mechanism of this improvement are important, as this finding has implications for individuals with sleep disturbances and/or memory impairments.
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Introduction
Remembering the name of someone we have recently met is a task that is encountered regularly (Allison et al., 1994; Farah, 1996) . However, remembering the correct name that is associated with a face is more difficult, especially when it has been learned recently. Findings from a functional magnetic resonance imaging (fMRI) study suggest that successful encoding of face-name pairs requires the coordination of neural activity in hippocampal, prefrontal, and parietal regions (Miller et al., 2008) and that a stronger connectivity between the hippocampal and posteromedial regions during rest predicts better performance on a face-name task (Wang et al., 2010) .
While the benefit of sleep after learning is established (for review see Ackermann & Rasch, 2014; Diekelmann, 2014; Genzel, Kroes, Dresler, & Battaglia, 2014; Inostroza & Born, 2013; Prince & Abel, 2013; Stickgold & Walker, 2007; Tononi & Cirelli, 2014) it has been suggested that sleep preferentially enhances the types of memory that rely on the hippocampus (Maquet, 2001; Marshall & Born, 2007) , and that the positive effect of sleep on declarative memory stems from an active role of sleep in memory consolidation (Drosopoulos, Schulze, Fischer, & Born, 2007; Inostroza & Born, 2013; Schönauer, Pawlizki, Köck, & Gais, 2014; Tononi & Cirelli, 2014) , rather than from reduced interference (Talamini, Nieuwenhuis, Takashima, & Jensen, 2008) .
The strength of sleep dependent memory consolidation can be mediated by the ''macrostructure", the amount of time spent in a specific sleep stage (Aeschbach, Cutler, & Ronda, 2008; Gais, Plihal, Wagner, & Born, 2000; Huber, Ghilardi, Massimini, & 
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